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Drawing Amendments 

Please replace the number of the slops in Figure 3 as 
lollowii : 



Replace "51" with "SI"; 

Replace "52" with "S2"; 

Replace "53" with "S3"; 

Replace "54" with "84"; 

Replace "5b" with "S5"; 

Replace "b6" with "S6"; 
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Remarks 

Thorough examination by the Examiner is noted and 
appreciated. 

The drawings have been amended to reflect item numbering 
consistent with the Specification. 

The Specification has been amended to correct grammatical 
errors and relieet numbering consistent with the drawings. 

The claims have been amended and new claims added to clarify 
Applicants disclosed and claimed invention and to correct 
grammatical errors as suggested by Kxatniner. The amendments iind 
support in -the original claims and/or the Specification. No new 
matter has been added. For example support for amendments to the 
independent claims 1, 9, and lb as well as dependent claim 8 and 
new claims 20 and 27 is found in the original claims and in the 
Specification at the paragraphs below and Figure 2F.1: 

at paragraph 00b2: 

^As further nhown in Figure 113, a problem which frequently results in 
-the etching of the polysilicon layer 16 using a chlorine-based etchant gas 
mixture in that a neck 17 forms in U'ic-i upper end portion of the polysilicon 
layar lfc. This necking or notched profile is undesirable since optimum 
send, conduct or fabrication roqui ran that the sldewtilld 16$j of the etched 
polysilicon' layer 16 be si. relight and uniform possible," 
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and at paragraph 0059: 
"Still another object of the present invention is to provide a novel 
po.l yn 1 I 1 con cjnt.c i Mir i eati on method which may include etching of a po l.yr* i I. i con 
laygr- n*in<j a fluorine-based etchant gas followed by etching of the 
polysilicon layer lining a non-fluorine-based etchant gas to eliminate or at 
l.fcast fcubsUmL tally reduce Lhe tendency L<.> Curm a neek.iny profile in the 
poly silicon layer . " 

and at paragraph 006.1 : 

"in accordance with the present invention, Lhe polysilioon layer may be 
etched according to a two-step etch process. in the first etchinq step, the 
polys.ll icon "layer i.w pari, i ally etched n$ inn a f l.nor i no-bnr-snd ctchnnr. g.j.s. Tn 
Lhe s e c o r i d e L c) 1 1 n q s L e p , e I c> » i > i <;j of the po 1 y i I i 0 o n 1 a y & r. i ft e om p 1 ch t o c j < j a i n rj a 
uon-fluorine-based etchant gas, 'Die non- fl UOr.i ne-ba*ed ehohani'. oas may be an 
etchant gas mixture which includes chlorine, oxygen, helium and bromine, for 
examp l.o* " 

and paragraph 0067: 

Alter fabrication oi the multi-layered semiconductor structure, the hard 
mank 1 flyer is etched according to the patterned resist layer. The resist 
I o y ft r i. S t h fi n s t r ;J pp e c;i t" r om t he m a r; k . I a y e r . T h e po 1 y n i 1 icon la ye r i. r, t hen 
etched according to lhe ma&k layer, an el;.ch/jnt;. ga.<? mixture which i mrl.udon 
fluorine. The fluorine-baaed etching process .i/nipa rift a substantially uniform 
rndewall profile, which in riubntantiaily devoid of a necsking or notched 
configuration, to Lhe etched pol y£ il i con goto layer. 
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and at paragraphs) 0079-0080: 

"Referring next to Figure 2E and step iJ 5 o£ h'iquxe 3, in the partial- 
etch fitop, a t I uo.r.i.nc-bn^od gar, is used to partially etch the polysilicon 
layer- 36 according to the pattern defined by I he patterned and etched hard 
m-jr-ik I oyer :u* . The; f.hior Ina-ha/tod etching procerus is typically carried ouL in 
ct h.'ujh den.yi.ly playrnw (Hf)LM elch chamber. The f ruorine-basod etchant gas may 
include a gas auch 33 fluorgcarbon^ £luoronitride or fluorosulf ur , in non- 
exclusive particular. Application of the f Luorine-bawcd etchant gas in the 
partial etch stop i« typically followed by the complete etch step, which 
utilizes an etchant gas devoid of fluorine and typically having chlorine, 
bromine, oxygen and helium Lu enhance etching profile uniformity in the 
nldowalln of the otched po I yai 1.1 con layer 36. 

Typical, proco-fifl parameter.*? for the fluorine-baaed parlial-eLoh step S5 
include-! >~i chamber prer*«nre of typically from about 5 raTorr to typically about 
HO FftTorr; a aourrrft rAdio frrftquoncy of from typically about 100 wattn to about 
.1500 walU tU a source "radio frequency of l^.Jjfi MIJz; a bta.i power of from 
Lypically about 50 Lo typically about 1500 walls; and a fluorine-based etchant 
gas flow rate of typically about 100 seem." 

Claim Rejections under 35 USC 112 

Claim 6, 0, 10, 13, 16, and 20-22 stand rejected under 35 
USC 112 , second paragraph. The claims have been amended to 
overcome Examiners rejections < 
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Claim Rejections under 35 USC 102 

1. Claims 1-2, A , 6-10, and 13 fit and rejected under 3b USC 
flection 102(b) as being anticipated by Kumar ct al. (US 5,851 
, 926) . 

Kumar et al , disclose a method for etching a polysilicon 
gate using an etch chemistry including nitrogen trii'luoride and 
chlorine (C12) (see col 2, lines 26 to 34), preferably including 
HBr, nitrogen, or oxygen as a sidewall passivant in a single 
polysilicon etch step. Kumar et al. ♦ also teach an overetch 
process Lollowing endpoint detection of an underlying gate oxide 
(uftor etching through a thickness o£ the polysi l.i.con in a single 
atop) Lo remove all material over the gate oxi.de (col 3, lines 
11-17). Specifically, Kumar et al. disclose and teach a chlorine 
and fluorine bused etch chemistry disclosed as 75 to 85 vol% 
chlorine (Cl^) and 15 to 25 vol£ NF^ (col 3, lines 66 to col. 4, 
line 2); or 75 to (30 vol?, chlorine [Cl 2 ) and 10 to 15 vol ! i NF; {/ 
and 5 to 10 vol% ElDr. Kumar et. al. disclose examples of etching 
chemistries in Example 1 for the chlorine and fluorine based 
etching chemistry including two control etch examples including a 
similar amount of chlorine (CI*) and fluorine in the form of SF6 
(col 4, lines 50-53) in addition to HBK; col 5, lines 1-7. 



1.8 



PAGE 22/29 1 RCVD AT 7/21/2005 9:38:14 PM [Eastern Daylight Time] 1 SVR : U SP TO-EFXRF^/24 * DNIS:2738300 * CSID :1 2485404035 1 DURATION (mm-ss):06-20 



07-21-' 05 20:51 FROM -TUNG & ASSOCIATES 12485404035 



T-345 P23/29 U-539 



U.S. S.N. ;l 0, 804, 449 

Thus, Kumar et al. do not. teach or disclose several elements 
of Applicants claimed invention including: 

"partially etching through a first thickness of said silicon 
layer according Lo said hard mask, layer without exposing the 
underlying substrate using a fluorine based etching chemistry 
consisting primarily of a fluorine containing etchant gas; and, 

then etching through a remaining thickness of said silicon 
layer to expose said underlying substrate according to said hard 
mask layer using an etchant gas devoid of fluorine. " 

Rather, Kumar et al. disclose a single step etching process 
which can be characterized as a chlorine based etching chemistry 
(75 to 85 vol% chlorine (Cl 2 ) - Kumar et al. do not disclose 
Applicants two-step etch process lor etching the silicon layer 
including the second etch step devoid of fluorine as Applicants 
have disclosed and claimed, but. rather disclose an overetch 
process following endpo.int detection (complete etching through 
the silicon layer thickness to expose the underlying gate 
oxide (substrate) where the overetch process is a chlorine base 
based etching chemistry (devoid of fluorine) using a HBr, CL2, 
oxygen, and helium (col 4, lines 29-33) ♦ 
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Thus, Kumar cL al. is clearly iriyuf licioxiL Lo anticipate 
Applicants disclosed and claimed invention. 

"A claim is anticipated only if each and ©very element as 
sot iorth in the claim is found, either expressly or inherently 
described, in a single prior art reiercnoo . " Verd&qaril Wrori . v. 
Union Oil Co. of Ca 1 ifornin , 814 F.2d 628, 631, 2 USPQZd 105 J , 
1053 (P'ftd, Cir. ;l 987) , 

"The identical invention must be shown in ay complete detail 
as is contained in the ... claim." Richard:son v. Suzuki Motor 
Co., 068 F\2d 1226, 1.236, 9 USPQ2d 191 3, 1920 (fr'ed. Cir. 1989). 

2. Claims 1, and S-8 stand rejected under 35 USC Section 102(e) 
as being anticipated by Chan et al* (US 6,820,237). 

Chan et al . disclose a multiple step etching process where a 
silicon layer is etched through a first thickness according to a 
hardmask which forms an etch residue alongside the mask thereby 
increasing the dimensions oi the hardmask; the hardmask is then 
removed followed by a second etching step through a second 
thickness portion of the silicon layer which is then followed by 
a third etching step to etch through a remaining thickness ol the 
silicon layer (see Abstract; col 2 lines 12-21). 
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Thui3, Chan et al . is also clearly insufficient to anticipate 
Applicants disclosed and claimad invention. 

Ql&M fiejectjpfls , Pftfler 3£ UgC 103 

1. Claims 3, 5, 12, and 14 stand rejected under 35 Use Section 
103(c)) ris being unpatentable over Kumar et al., above. 

Applicants reiterate Lhc comments made above with respect, to 
Kumar et al. 

Further, with respect to claims 3 and 14, Applicants note 
that since Kumar cL al. do not disclose Applicants two-step 
etching process for etching through a silicon thickness, the 
recitation oi in re AU&r to the claimed etching conditions is 
inapplicable. 

With respect to claims b and 12 (and 1.9), the fact that 
Examiner takes official notice that using a pro-doped polysilicon 
layer is conventional or well-known in the art does not help 
Kxaminer establish a prima facie case of obviousness. 

"A statement that modifications of the prior art to meet the 
claimed invention would have been ""well within the ordinary 
skill of the art at the time the claimed invention was made" 1 
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because Lhc references relied upon Loach that all aspects of the 
claimed invention were individually known in the art is not 
sufficient to establish a prima facie case of obviousness wiLhout 
some objective reason to combine the teachings of the 
references." Ex parte Levenqood f 28 USPQ2d 1300 (Bd. Pal. App, 
Inter. 1993) . 

M The fact LhaL references relied upon teach that all aspocLtt 
of the claimed Invention were individually known in the arL is 
not sufficient to establish a prima facie case o£ obviousness 
without yoiuo objective reason to combine the teachings of the 
references.'' Ex parte Lvvongood, 28 USPQ2d 1300 (Bd. Pat. App. & 
IuLvr. 1993). 

Examiner provides no teaching or suggestion for the notion 
that Applicants etching process together with Lho doping 
condition of the polysiiicon layer would be desirable or could 
sueecjjiif ully solve Lho problem that Applicants have identified 
and solved by their disclosed and claimed invention: "A method 
for forming a patterned silicon-containing structure to avoid 
notching along sidewalls of said structure"'. 

Moreover, Kumar et al. do not disclose or suggest a two step 
etch process as Applicants have disclosed and claimed, but rather 
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disclose a single etch process followed by an overetch process 

1. e., following partial exposure o£ the gate oxi.de (substrate). 
In addition, Kumar et al. teach away from Applicants disclosed 
and claimed invention by teaching a chlorine and fluorine based 
etching chemistry (primarily consisting o£ chlorine) in Lho 

disclosed ainglc isilicon etching step to etch through the entire 
thickness o£ Lhe silicon layer. The method of Kumar el al. 
therefore represents the very conditions bringing about the 
problem that Applicants have recognized in the prior art, and 
solved by their disclosed and claimed invention. See e.g., 
paragraph 0052 of Applicants disclosure: 

"Ak turther shown in Figure IB, a problem which frequently results in 
the etching of the polysxlicon l&yer 16 using a chlorino-ba3©d etchant 
mixture is t )«<H 0 n^ck 17 formn l.n the; upper end portion of lh« polysilioon 
layer 16. This necking or notched prof.i.le is on do si r.ib.l.o since-? optimum 
nomi. conductor rahriciition requires LhaL Lhe sid^wo I Ifi 1 f>.*j of fcho etched 
polypi I icon Jayor 16 ho nr, straight and uniform a a poftrti h f o . " 

"Finally, the prior art reference (or references when 
combined) must teach or suggest all the claim limitations. The 
Leaching or suggestion to make the claimed combination and the 
reasonable expectation of success must both be found in the prior 
art, and not based on applicant's disclosure." In re Vaeck, 941 
F.2cl 488, 20 (JSPQ2d 1438 (Fvd. Cir. 1991). 
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"A prima facie case of obviousness may also be rebutted by 
showing that the art, in any material respect , teaches away from 
the claimed invention-" Tn re G&isl&r, 116 fc\ 3d 1465, 1471, 43 
USPQ2d 1362, 1366 (Fed. Cir. 1997), 

"A prior art reloreneo must be considered in its entirety, 

1. e., as a whole including portions that would lead away 1'rom the 
claimed invention." W.L. Core <S Associates, inc., Oarlock, Inc., 
721 F.2d, 1540, 220 USPQ 303 (Fed Cir. 1983), cert denied, 469 
U.S. 851 (1984) . 

2. Claims 11, and 15-22 stand rejected under 35 OSC Section 
103(a) as being unpatentable over Kumar ot al., above, and 
further in view of Tao et al. (6,lb6 f 629). 

Applicants reiterate the comments made above with respect to 
Kumar et al . 

Tao et al. disclose a three step etch process lor first 
etching through the RARC layer and the hardmask layer, then i.n- 
situ stripping the 13 ARC layer, and then followed by a single etch 
process to etch through the silicon (poly or amorphous) layer 
using a bromine and chlorine based etch chemistry (col 6, lines 
19-27; col 8, lines 33-67; Table 3). 
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Assuming arguendo, a proper motivation for combining the 
teachings of Kumar et ai. and Tao et a]*, such combination lulls 
to produce Applicants disclosed and claimed invention, but rather 
presents the very conditions that Applicants disclosed and 
claimed invention solves. Thus, Kumar et al. and Tao et al., 
either singly or in combination, arc insull icient to make? out a 
prima laclo case of obviousness. 

Based on the foregoing, Applicants respectfully submit that 
the Claims are now in condition for allowance. Such favorable 
action by the Kxam.iner at an early date is respectfully solicited. 

In the event that the present invention as claimed is not in 
a condition lor allowance for any other reasons, the Examiner is 
respectfully invited to cal] the Applicants' representative at his 
Kloomfiel.d Hills, Michigan office at (248) 540-4040 .such that 
necessary action may bo taken to place the application in a 
condition for allowance. 




RanQy W. Tung 
Reg. No. 31,311 
Telephone: (248) 540-4040 



ully submitted, 



Ssoc j at.es 
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